Expression characterization, genomic structure and function analysis of fish ubiquitin-specific protease 18 (USP18) genes.
In mammals, USP18 (ubiquitin-specific protease 18) is an interferon (IFN) inducible protein and plays a role in regulation of IFN response upon viral infection. In this study, we first cloned a USP18 homologous gene from virally-infected crucian carp (Carassius auratus) blastula embryonic (CAB) cells, and later found in other fish species including zebrafish. All fish USP18 genes have 10 exons and 9 introns comparable to 11 exons and 10 introns in non-fish vertebrates. Expression analysis revealed that fish USP18 was significantly induced in vitro and in vivo by IFN and IFN stimuli. Using promoter-driven luciferase reporter assay system to explore the molecular mechanism underlying fish USP18 expression, fish USP18 was identified as a typical interferon (IFN)-stimulated gene (ISG). Intracellular poly(I:C)-triggered zebrafish USP18 expression was regulated through RLR-IFN pathway, which was consistent with the fact that fish USP18 gene promoter contained two typical IFN-stimulated response elements (ISREs). Further mutation assays revealed that the distant ISRE motif primarily contributed to the induction of zebrafish USP18 by fish IFN and IFN stimuli. Functionally, fish USP18 inhibited poly(I:C)- and IFN-triggered activation of a common ISRE-containing promoter, and attenuated transcriptional expression of some ISGs including Stat1 and PKZ by recombinant IFN. Finally, we found that fish USP18 protein was expressed in cytoplasm and exhibited an ability to interact with ISG15. These results indicate that fish USP18 likely exerts its function similar to mammalian homologs.